GLUT4 expression in 3T3-L1 adipocytes is repressed by proteasome inhibition, but not by inhibition of calpains.
Because of recent studies showing linkage of type 2 diabetes with the calpain 10 gene, we investigated the ability of calpains to regulate GLUT4 expression in 3T3-L1 adipocytes. Treatment of 3T3-L1 adipocytes with the calpain inhibitor ALLN significantly decreased the mRNA and protein expression of GLUT4. GLUT4 expression was not affected by treatment with the more selective calpain inhibitors PD150606, calpeptin, or a calpastatin peptide. In contrast, treatment with the proteasome inhibitors lactacystin or MG132 repressed GLUT4 mRNA level to 35% (10 microM lactacystin) and 12% (10 microM MG132) of control levels. Therefore, the expression of GLUT4 in 3T3-L1 adipocytes was repressed by proteasome inhibition, but not by inhibition of calpains; the effect of ALLN was due to its ability to inhibit proteasome function, rather than its action to inhibit calpains. Concomitant with the repression of GLUT4 mRNA levels, proteasome inhibition decreased GLUT4 protein levels in 3T3-L1 adipocytes. The decrease in GLUT4 expression occurred at the transcriptional level, as treatment with proteasome inhibitors decreased GLUT4 transcription measured by a nuclear run-on assay. Thus, these data demonstrate a new pathway for the regulation of GLUT4 expression that involves proteasomal degradation of factors that regulate GLUT4 expression.